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Description
BACKGROUND
Field of the Invention

[0001] Thisinvention generally relates to a bicycle rim.
More specifically, the present invention relates to a bicy-
cle rim that is configured to reduce aerodynamic drag as
the bicycle rim rotates about a center rotational axis and
moves forward. Background Information

[0002] There are many different types of bicycle
wheels, which are currently available on the market. Most
bicycle wheels have a hub portion, a plurality of spokes
and an annular rim. The hub portion is attached to a part
of the frame of the bicycle for relative rotation. The inner
ends of the spokes are coupled to the hub and extend
outwardly from the hub. The annular rim is coupled to
the outer ends of the spokes and has an outer portion
for supporting a pneumatic tire thereon. Typically, the
spokes of the bicycle wheel are thin metal wire spokes.
The ends of the hub are usually provided with flanges
that are used to couple the spokes to the hub. In partic-
ular, holes are provided in the hub flanges. The wire
spokes are usually bent on their inner end and provided
with a flange that is formed in the shape of a nail head.
The inner end is supported in one of the holes in one of
the hub flanges. The outer ends of the spokes typically
are provided with threads for engaging spoke nipples,
which secure the outer ends of the wire spokes to holes
in the rim.

[0003] Generally speaking, there are two main types
of bicycle rims. The first main type of a bicycle rim is
called a clincher type rim in that the rim has flanges that
define annular grooves such that a wire or aramid (Kev-
lar) fiber bead of a tire interlocks with flanges in the rim.
The above types of wheels have been, designed for use
with tube tires or tubeless tires. Typically, tubeless tire
wheels have an annular seal arranged to seal the spoke
attachment openings of the rim. The second main type
ofabicycle rimis called a tubular or sew-up rim. In tubular
or sew-up rims, a tubular tire with a torus shaped is at-
tached to the rim with adhesive. The tire engagement
area of the rim is often provided with a shallow concave
cross section in which the tire lies instead of flanges on
which tire beads seat.

[0004] In recent years, bicycle rims have been made
to be more aerodynamic. Aerodynamic bicycle rims often
have a small axial dimension and alarge radial dimension
with respect to the center rotational axis. One example
of an aero-wheel is disclosed in U.S. Patent No.
7,114,785 that forms the closest prior art according to
the preamble of claim 1. In this patent, the firstand second
sides of wheel have a plurality of dimples. These dimples
are designed to reduce aerodynamic drag.
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SUMMARY

[0005] One aspect is to provide a circular bicycle rim
that reduces aerodynamic drag as the bicycle rim rotates
about a center rotational axis and moves forward.
[0006] In view of the state of the known technology, a
bicycle rim is provided that mainly comprises a rim body,
an annular tire engagement portion and first and second
outer peripheral edges. The rim body includes a first an-
nular side wall portion and a second annular side wall
portion. The annular tire engagement portion extends be-
tween the first and second annular side wall portions to
engage a tire thereon. The first and second outer periph-
eral edges are located between the rim body and the
annular tire engagement portion. Each of the first and
second outer peripheral edges has an uneven edge sur-
face that repeatedly rises and falls with respect to a radial
direction of the bicycle rim.

[0007] These and other objects, features, aspects and
advantages will become apparent to those skilled in the
art from the following detailed description, which, taken
in conjunction with the annexed drawings, discloses pre-
ferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Referring now to the attached drawings which
form a part of this original disclosure:

[0009] Figure 1 is a side elevational view of a bicycle
wheel that is equipped with a circular bicycle rim in ac-
cordance with a first embodiment;

[0010] Figure 2 is a perspective view of the circular
bicycle rim illustrated in Figure 1, with the tire installed
thereon;

[0011] Figure 3isanenlarged, partial perspective view
of the circular bicycle rim illustrated Figures 1 and 2;
[0012] Figure 4 is a further enlarged, partial side ele-
vational view of one of the outer peripheral edges of the
circular bicycle rim illustrated Figures 1 to 3;

[0013] Figure5is across-sectional view of the circular
bicycle rim and tire illustrated in Figures 1 to 4 with air
being diagrammatically illustrated as flowing past the cir-
cular bicycle rim during riding;

[0014] Figure 6 is a cross-sectional view of a prior art
bicycle rim and tire with air being diagrammatically illus-
trated as flowing past the bicycle rim during riding;
[0015] Figure7isanenlarged, partial perspective view
of a circular bicycle rim in accordance with a second em-
bodiment;

[0016] Figure 8 is a further enlarged, partial side ele-
vational view of one of the outer peripheral edges of the
circular bicycle rim illustrated Figure 7;

[0017] Figure9isanenlarged, partial perspective view
of a circular bicycle rim in accordance with a third em-
bodiment;

[0018] Figure 10 is a cross-sectional view of the circu-
lar bicycle rim and tireillustrated in Figure 9in accordance
with the third embodiment;
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[0019] Figure 11 is an enlarged, partial perspective
view of a circular bicycle rim in accordance with a fourth
embodiment;

[0020] Figure 12 is a cross-sectional view of the circu-
lar bicycle rim and tire illustrated in Figure 11 in accord-
ance with the fourth embodiment;

[0021] Figure 13isanenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a fifth embodiment;
[0022] Figure 14isanenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a sixth embodiment;
[0023] Figure 15is anenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a seventh embodiment;
[0024] Figure 16is anenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with an eighth embodiment;
[0025] Figure 17 is anenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a ninth embodiment;
[0026] Figure 18isan enlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a tenth embodiment;
[0027] Figure 19is anenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with an eleventh embodiment;
[0028] Figure 20is anenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a twelfth embodiment;
[0029] Figure21isanenlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a thirteenth embodiment;
[0030] Figure22isan enlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a fourteenth embodiment;
and

[0031] Figure23isan enlarged, partial side elevational
view of one of the outer peripheral edges of a circular
bicycle rim in accordance with a fifteen embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] Selected embodiments will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from this disclosure that the following
descriptions of the embodiments are provided for illus-
tration only and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equiv-
alents.

[0033] Referring initially to Figure 1, a bicycle wheel
10 is illustrated in accordance with a first embodiment.
The bicycle wheel 10 basically includes a circular bicycle
rim 12, a center hub 14 and a plurality of spokes 16. The
spokes 16 interconnect the rim 12 and the center hub 14
together in a conventional manner. A pneumatic tire 18
is secured to the outer surface of the rim 12. In this em-
bodiment, the tire 18 is illustrated as a sew-up or tubular
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tire. However, as explained below, the rim 12 can be
configured for other types of tires as needed and/or de-
sired. The precise construction of the center hub 14 is
not important, and thus, the center hub 14 will not be
discussed and/or illustrated in detail herein. The center
hub 14 can be any type of bicycle hub. Likewise, the
precise construction of the spokes 16 is not important,
and thus, the spokes 16 will not be discussed and/or il-
lustrated in detail herein. The spokes 16 can be any type
of spokes or other type of connecting device (e.g., disc
- shaped connecting member).

[0034] In the illustrated embodiment, the spokes 16
are radial tension spokes that connect the hub 14 to the
rim 12. For example, eight of the spokes 16 extend to
one side of the hub 14, while the other eight spokes 16
extendtothe other side of the hub 14, as explained below.
In the illustrated embodiment, the hub 14 is a front hub
(i.e. the hub 14 does not include one or more sprockets)
that utilizes sixteen radial spokes 16 coupled to the rim
12 at equally spaced circumferential locations as seen
in Figure 1. Of course, it will be apparent to those skilled
in the art from this disclosure that the rim 12 could use
be modified to accommodate different spoking arrange-
ments (e.g.. all tangential spokes, some tangential
spokes and some radial spokes, etc.) without departing
from the scope of the present invention. Also, it will also
be apparent to those skilled in the art from this disclosure
that the rim 12 could use be modified to accommodate
fewer or more sixteen spokes if needed and/or desired.
In any case, the spokes 16 are preferably coupled to the
annular rim 12 in a circumferentially spaced arrange-
ment.

[0035] As seen in Figures 1 and 2, the rim 12 is an
annular member that is designed for rotation about a
center rotational axis A. The rim 12 is typically a metal
extrusion that is butted into its self to form a hoop. How-
ever, the rim 12 can be constructed of a wide variety of
substantially rigid material, such as those materials that
are well known in the art. For example, the rim 12 can
be constructed of any suitable metallic material, such as
plated steel, stainless steel, aluminum, magnesium or
titanium, as well as other non-metallic materials, such as
a carbon fiber composite. Preferably, the rim 12 is con-
structed of an aluminum alloy. However, the rim 12 can
also be a composite structure in which an aerodynamic
carbon hoop bonded to an aluminum rim.

[0036] The construction of the rim 12 will now be dis-
cussed in more detail. Referring to Figures 1-4, the rim
12 is substantially circular as seen in side elevation (Fig-
ure 1). The rim 12 basically includes a first annular side
wall portion 22 and a second annular side wall portion
24. The first and second annular side wall portions 22
and 24 are connected at their inner ends to form an inner
annular portion 26. The outer ends of the first and second
annular side wall portions 22 and 24 are connected to-
gether by an annular tire engagement portion 28. The
annular tire engagement portion 28 is configured and ar-
ranged between the first and second annular side wall
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portions 22 and 24 to engage the tire 18 thereon.
[0037] AsseeninFigure 3,the firstand second annular
side wall portions 22 and 24 define a one-piece, unitary
rim body of the rim 12. In the illustrated embodiment, the
first and second annular side wall portions 22 and 24 and
the annular tire engagement portion 28 are formed as
one-piece, unitary member. Also in the illustrated em-
bodiment, the first and second annular side wall portions
22 and 24 and the annular tire engagement portion 28
form an annular hollow area.

[0038] As bestseenin Figure 3, first and second outer
peripheral edges 30 and 32 are formed by the intersection
of the annular tire engagement portion 28 with the first
and second annular side wall portions 22 and 24, respec-
tively. In other words, the first and second outer periph-
eral edges 30 and 32 are located between the rim body
and the annular tire engagement portion 28. In this em-
bodiment, the first and second annular side wall portions
22 and 24 are provided with first and second brake en-
gagement surfaces 34 and 36, respectively, that are ad-
jacentthe first and second outer peripheral edges 30 and
32. In this embodiment, the annular tire engagement por-
tion 28 has a sew-up or tubular tire engagement surface.
Thus, the term "tubular tire engagement surface" as used
herein refers to a non-clincher type tire engagement sur-
face that is configured to receive a sew-up or tubular tire.
[0039] Also, the inner annular portion 26 has a plurality
of spoke attachment openings 38 for receiving the
spokes 16. The annular tire engagement portion 28 is
provided with a plurality of spoke access openings 40 for
accessing the spokes 16. Thus, the number of the spoke
access openings 40 corresponds to the number of the
spoke attachment openings 38 which corresponds to the
number of the spokes 16. The inner annular portion 26
and the annular tire engagement portion 28 also a tire fill
valve opening (not shown). The rim body of the rim 12
has an overall uniform cross sectional profile about its
entire circumference that forms a circular loop around
the center rotational axis A. In particular, the term "overall
uniform cross sectional profile" as used herein refers to
the cross sectional outline of a single section of the rim
12 as seen in Figure 5. Thus, whether the cross section
of the rim 12 includes the spoke attachment openings 38
or not, the cross sectional outline of the rim body remains
unchanged. Moreover, the first and second outer periph-
eral edges 30 and 32 are not part of the cross sectional
outline of the rim body, since the rim body refers to the
portions of the rim 12 that are located radially inward of
the annular tire engagement portion 28 with respect to
the center rotational axis A.

[0040] As best seen in Figure 3, each of the first and
second outer peripheral edges 30 and 32 has uneven
edge surfaces with respect to a radial direction of the
bicycle rim 12. In this embodiment, the uneven edge sur-
faces are defined by a plurality of depressions 42 with
respect to an outermost periphery on the first and second
outer peripheral edges 30 and 32. Thus, the depressions
42 with respect to the outermost periphery on the first
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and second outer peripheral edges 30 and 32 constitutes
a turbulent boundary layer inducement structure that
causes turbulent air flow as the bicycle rim rotates about
the center rotational axis A. In other words, the depres-
sions 42 with respect to the outermost periphery on the
first and second outer peripheral edges 30 and 32 create
a turbulent boundary layer when the wheel 10 travels
through air to reduce aerodynamic drag. This is similar
to the use of dimples on a golf ball. Preferably, the de-
pressions 42 are arranged in a cyclic or periodic pattern
around the first and second outer peripheral edges 30
and 32. The distance between adjacent ones of the de-
pressions 42 is preferably set to a predetermined pitch.
As seen in Figures 5 and 6, the depressions 42 in the
outermost periphery on the first and second outer periph-
eral edges 30 and 32 create a turbulent boundary layer
when the wheel 10 travels through air to reduce aerody-
namic drag as compared to an identically shaped wheel
without the first and second outer peripheral edges 30
and 32.

[0041] In this embodiment, the depressions 42 of the
first and second outer peripheral edges 30 and 32 are
arranged such that the first and second outer peripheral
edges 30 and 32 are undulating between spoke attach-
ment points (i.e., the openings 38) of the rim body. The
depressions 42 are all identical and have concave sur-
face curvatures. The depressions 42 are equally spaced
apart about the first and second outer peripheral edges
30 and 32 at even intervals as seen in Figure 4. The
depressions 42 have equal circumferential length or di-
mension as seen in Figure 4. While the first and second
outer peripheral edges 30 and 32 are integrally formed
with the rim body in the first illustrated embodiment (Fig-
ures 1 to 5), the depressions 42 could be added to the
rim body as separate members. In the illustrated embod-
iment, each of the depressions 42 has a prescribed cir-
cumferential length or dimension in arange of 1 millimeter
to 10 millimeters, and a prescribed radial depth or dimen-
sion in arange of 1 millimeter to 5 millimeters. Generally,
the depressions 42 of the first and second outer periph-
eral edges 30 and 32 form rough and/or coarse outer
surfaces that have abrupt directional changes with re-
spect to the radial direction of the bicycle rim 12. In other
words, the outer surfaces of the first and second outer
peripheral edges 30 and 32 are non-smooth surfaces
that include pits, indentations and/or dimple formed by
the depressions 42.

[0042] Referring now to Figures 7 and 8, a portion of
acircular bicycle rim 112 is illustrated in accordance with
a second embodiment. The rim 112 is attached to the
hub 14 by the spokes 16 in the same manner as the rim
12 as seen in Figure 1. The rim 112 basically includes
first and second annular side wall portions 122 and 124
that are connected at their inner ends to form an inner
annular portion 126. The outer ends of the first and sec-
ond annularside wall portions 122 and 124 are connected
together by an annular tire engagement portion 128. The
only difference between the rims 12 and 112 is that the
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depressions 42 of rim 12 have been replaced with a plu-
rality of projections 142 on the first and second outer
peripheral edges 130 and 132. In view of the similarity
between the first and second embodiments, the descrip-
tions of the parts of the second embodiment that are iden-
tical to the parts of the first embodiment have been omit-
ted for the sake of brevity.

[0043] Inthis second embodiment, the first and second
annular side wall portions 122 and 124 are also provided
with first and second brake engagement surfaces 134
and 136, respectively, that are adjacent the first and sec-
ond outer peripheral edges 130 and 132. Also, the inner
annular portion 126 has a plurality of spoke attachment
openings 138 for receiving the spokes 16. The annular
tire engagement portion 128 is provided with a plurality
of spoke access openings 140 for accessing the spokes
16.

In this embodiment, the annular tire engagement portion
128 has a sew-up or tubular tire engagement surface.
[0044] AsbestseeninFigure 8, in this second embod-
iment, the projections 142 of the first and second outer
peripheral edges 130 and 132 are arranged such that
the first and second outer peripheral edges 130 and 132
are undulating between spoke attachment points (i.e.,
the openings 138) of the rim body. Preferably, the pro-
jections 142 are arranged in a cyclic or periodic pattern
around the first and second outer peripheral edges 130
and 132. The distance between adjacent ones of the pro-
jections 142 is preferably set to a predetermined pitch.
The projections 142 are equally spaced apart about the
first and second outer peripheral edges 130 and 132 at
even intervals as seen in Figure 8. The projections 142
have equal circumferential length or dimension as seen
in Figure 8. In the second illustrated embodiment (Fig-
ures 7 and 8), the projections 142 are separate member
that are bonded to the added the first and second outer
peripheral edges 130 and 132. The projections 142 can
be made of the same material as the rest of the rim 12
or different material from the rest of the rim 12. Thus, in
the second illustrated embodiment, the first and second
outer peripheral edges 130 and 132 are formed of a dif-
ferent material than the rim body. In the illustrated em-
bodiment, each of the projections 142 has a prescribed
circumferential length or dimension in a range of 1 mil-
limeter to 10 millimeters, and a prescribed radial height
or dimension in a range of 1 millimeter to 5 millimeters.
Generally, the projections 142 of the first and second
outer peripheral edges 130 and 132 form rough and/or
coarse outer surfaces that have abrupt directional chang-
es with respect to the radial direction of the bicycle rim
112. In other words, the outer surfaces of the first and
second outer peripheral edges 130 and 132 are non-
smooth surfaces that are bumpy and/or jagged due to
the projections 142.

[0045] Referring now to Figures 9 and 10, a portion of
acircular bicycle rim 212 is illustrated in accordance with
a third embodiment. The rim 212 is attached to the hub
14 by the spokes 16 in the same manner as the rim 12
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as seen in Figure 1. The rim 212 basically includes first
and second annular side wall portions 222 and 224 that
are connected at theirinner ends to form an inner annular
portion 226. The outer ends of the first and second an-
nular side wall portions 222 and 224 are connected to-
gether by an annular tire engagement portion 228. The
only difference between the rims 12 and 212 is that an-
nular tire engagement portion 228 has a clincher tire en-
gagement surface that has first and second opposed re-
taining ridges 241 and 243 on the first and second outer
peripheral edges 230 and 232, respectively, that partially
define first and second tire bead receiving grooves 245
and 247. In view of the similarity between the first and
third embodiments, the descriptions of the parts of the
third embodiment that are identical to the parts of the first
embodiment have been omitted for the sake of brevity.
[0046] In this third embodiment, the uneven edge sur-
faces of the first and second outer peripheral edges 230
and 232 are defined by a plurality of depressions 242
with respect to an outermost periphery of the first and
second outer peripheral edges 230 and 232. In the case
of using a tubeless tire, the depressions 242 are located
radially outward of the firstand second tire bead receiving
grooves 245 and 247.

[0047] Referring now to Figures 11 and 12, a portion
of a circular bicycle rim 312 is illustrated in accordance
with a fourth embodiment. The rim 312 is attached to the
hub 14 by the spokes 16 in the same manner as the rim
12 as seen in Figure 1. The rim 312 basically includes
first and second annular side wall portions 322 and 324
that are connected at their inner ends to form an inner
annular portion 326. The outer ends of the first and sec-
ond annular side wall portions 322 and 324 are connected
together by an annular tire engagement portion 328. The
rim 312 is similar to the rim 112. The only difference be-
tween the rims 112 and 312 is that annular tire engage-
ment portion 328 has a clincher tire engagement surface
that has first and second opposed retaining ridges 341
and 343 on the first and second outer peripheral edges
330 and 332, respectively, that partially define first and
second tire bead receiving grooves 345 and 347. In view
of the similarity between the second and fourth embod-
iments, the descriptions of the parts of the fourth embod-
iment that are identical to the parts of the second em-
bodiment have been omitted for the sake of brevity.
[0048] In this fourthembodiment, the uneven edge sur-
faces of the first and second outer peripheral edges 330
and 332 are defined by a plurality of projections 342 with
respect to an outermost periphery of the first and second
outer peripheral edges 330 and 332. The projections 342
are identical to the projections 142 discussed above.
[0049] Referring now to Figure 13, a portion of a circu-
lar bicycle rim 412 is illustrated in accordance with a fifth
embodiment. The rim 412 is attached to the hub 14 by
the spokes 16 in the same manner as the rim 12 as seen
in Figure 1. The rim 412 has the same configuration as
either the rim 12 or the rim 212, except for its first and
second outer peripheral edges 430 and 432. In other
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words, the rim 412 can be either a sew-up or tubular tire
rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher tire
rim as in Figures 9 and 10 (i.e., the rim 212).

[0050] The only difference between the rim 412 and
the rims 12 and 212 is first and second outer peripheral
edges 430 and 432. In view of the similarity between this
embodiment and the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 430 and 432 are separate ele-
ments that are fixedly attached to at least one of the rim
body and the annular tire engagement portion. For ex-
ample, the first and second outer peripheral edges 430
and 432 can be tape members that are adhesively bond-
ed at the interface between the rim body and the annular
tire engagement portion. Alternatively, the first and sec-
ond outer peripheral edges 430 and 432 can be integrally
formed with the rest of the rim 412 as a one-piece, unitary
member. In any event, the shape of the first and second
outer peripheral edges 430 and 432 form uneven edge
surfaces that constitutes a turbulent boundary layer in-
ducement structure that causes turbulent air flow as the
bicycle rim 412 rotates about the center rotational axis A.
[0051] Referring now to Figure 14, a portion of a circu-
lar bicycle rim 512 is illustrated in accordance with a sixth
embodiment. The rim 512 is attached to the hub 14 by
the spokes 16 in the same manner as the rim 12 as seen
in Figure 1. The rim 512 has the same configuration as
either the rim 12 or the rim 212, except for its first and
second outer peripheral edges 530 and 532. In other
words, the rim 512 can be either a sew-up or tubular tire
rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher tire
rim as in Figures 9 and 10 (i.e., the rim 212).

[0052] The only difference between the rim 512 and
the rims 12 and 212 is first and second outer peripheral
edges 530 and 532. In view of the similarity between this
embodiment and the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 530 and 532 can be either sepa-
rate elements that are fixedly attached to at least one of
the rim body and the annular tire engagement portion as
in the rim 412 of Figure 13, or integrally formed with the
rest of the rim 512 as a one-piece, unitary member as in
the rim 12 of Figures 1 to 5. In any event, the shape of
the first and second outer peripheral edges 530 and 532
form uneven edge surfaces that constitutes a turbulent
boundary layer inducement structure that causes turbu-
lentair flow as the bicycle rim 512 rotates about the center
rotational axis A.

[0053] Referring now to Figure 15, a portion of a circu-
lar bicycle rim 612 is illustrated in accordance with a sev-
enth embodiment. The rim 612 is attached to the hub 14
by the spokes 16 in the same manner as the rim 12 as
seen in Figure 1. The rim 612 has the same configuration
as either the rim 12 or the rim 212, except for its first and
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second outer peripheral edges 630 and 632. In other
words, the rim 612 can be either a sew-up or tubular tire
rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher tire
rim as in Figures 9 and 10 (i.e., the rim 212).

[0054] The only difference between the rim 612 and
the rims 12 and 212 is first and second outer peripheral
edges 630 and 632. In view of the similarity between this
embodimentand the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 630 and 632 can be either sepa-
rate elements that are fixedly attached to at least one of
the rim body and the annular tire engagement portion as
in the rim 412 of Figure 13, or integrally formed with the
rest of the rim 612 as a one-piece, unitary member as in
the rim 12 of Figures 1 to 5. In any event, the shape of
the first and second outer peripheral edges 630 and 632
form uneven edge surfaces that constitutes a turbulent
boundary layer inducement structure that causes turbu-
lent air flow as the bicycle rim 612 rotates about the center
rotational axis A.

[0055] Referring now to Figure 16, a portion of a circu-
lar bicycle rim 712 is illustrated in accordance with an
eighth embodiment. The rim 712 is attached to the hub
14 by the spokes 16 in the same manner as the rim 12
as seen in Figure 1. The rim 712 has the same configu-
ration as either the rim 12 or the rim 212, except for its
first and second outer peripheral edges 730 and 732. In
other words, the rim 712 can be either a sew-up or tubular
tire rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher
tire rim as in Figures 9 and 10 (i.e., the rim 212).

[0056] The only difference between the rim 712 and
the rims 12 and 212 is first and second outer peripheral
edges 730 and 732. In view of the similarity between this
embodiment and the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 730 and 732 can be either sepa-
rate elements that are fixedly attached to at least one of
the rim body and the annular tire engagement portion as
in the rim 412 of Figure 13, or integrally formed with the
rest of the rim 712 as a one-piece, unitary member as in
the rim 12 of Figures 1 to 5. In any event, the shape of
the first and second outer peripheral edges 730 and 732
form uneven edge surfaces that constitutes a turbulent
boundary layer inducement structure that causes turbu-
lent air flow as the bicycle rim 712 rotates about the center
rotational axis A.

[0057] Referring now to Figure 17, a portion of a circu-
lar bicycle rim 812 is illustrated in accordance with a ninth
embodiment. The rim 812 is attached to the hub 14 by
the spokes 16 in the same manner as the rim 12 as seen
in Figure 1. The rim 812 has the same configuration as
either the rim 12 or the rim 212, except for its first and
second outer peripheral edges 830 and 832. In other
words, the rim 812 can be either a sew-up or tubular tire
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rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher tire
rim as in Figures 9 and 10 (i.e., the rim 212).

[0058] The only difference between the rim 812 and
the rims 12 and 212 is first and second outer peripheral
edges 830 and 832. In view of the similarity between this
embodiment and the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 830 and 832 can be either sepa-
rate elements that are fixedly attached to at least one of
the rim body and the annular tire engagement portion as
in the rim 412 of Figure 13, or integrally formed with the
rest of the rim 812 as a one-piece, unitary member as in
the rim 12 of Figures 1 to 5. In any event, the shape of
the first and second outer peripheral edges 830 and 832
form uneven edge surfaces that constitutes a turbulent
boundary layer inducement structure that causes turbu-
lentair flow as the bicycle rim 812 rotates about the center
rotational axis A.

[0059] Referring now to Figure 18, a portion of a circu-
lar bicycle rim 912is illustrated in accordance with a tenth
embodiment. The rim 912 is attached to the hub 14 by
the spokes 16 in the same manner as the rim 12 as seen
in Figure 1. The rim 912 has the same configuration as
either the rim 12 or the rim 212, except for its first and
second outer peripheral edges 930 and 932. In other
words, the rim 912 can be either a sew-up or tubular tire
rim as in Figures 1 to 5 (i.e., the rim 12) or a clincher tire
rim as in Figures 9 and 10 (i.e., the rim 212).

[0060] The only difference between the rim 912 and
the rims 12 and 212 is first and second outer peripheral
edges 930 and 932. In view of the similarity between this
embodiment and the priorembodiments, the descriptions
of the parts of this embodiment that are identical to the
parts of the prior embodiments have been omitted for the
sake of brevity. In this embodiment, the first and second
outer peripheral edges 930 and 932 can be either sepa-
rate elements that are fixedly attached to at least one of
the rim body and the annular tire engagement portion as
in the rim 412 of Figure 13, or integrally formed with the
rest of the rim 912 as a one-piece, unitary member as in
the rim 12 of Figures 1 to 5. In any event, the shape of
the first and second outer peripheral edges 930 and 932
form uneven edge surfaces that constitutes a turbulent
boundary layer inducement structure that causes turbu-
lentair flow as the bicycle rim 912 rotates about the center
rotational axis A.

[0061] Referring now to Figure 19, a portion of a circu-
lar bicycle rim 1012 is illustrated in accordance with an
eleventh embodiment. The rim 1012 is attached to the
hub 14 by the spokes 16 in the same manner as the rim
12 as seen in Figure 1. The rim 1012 has the same con-
figuration as either the rim 12 or the rim 212, except for
its first and second outer peripheral edges 1030 and
1032. In other words, the rim 1012 can be either a sew-up
or tubular tire rim as in Figures 1 to 5 (i.e., the rim 12) or
aclinchertirerim asin Figures 9and 10 (i.e., therim 212).
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[0062] The only difference between the rim 1012 and
the rims 12 and 212 is first and second outer peripheral
edges 1030 and 1032. In view of the similarity between
this embodiment and the prior embodiments, the descrip-
tions of the parts of this embodiment that are identical to
the parts of the prior embodiments have been omitted
for the sake of brevity. In this embodiment, the first and
second outer peripheral edges 1030 and 1032 can be
either separate elements that are fixedly attached to at
least one of the rim body and the annular tire engagement
portion as in the rim 412 of Figure 13, or integrally formed
with the rest of the rim 1012 as a one-piece, unitary mem-
ber as in the rim 12 of Figures 1 to 5. In this embodiment,
the first and second outer peripheral edges 1030 and
1032 having a plurality of projections 1042a and 1042b
with different radial heights (alternating large and small
projections). In any event, the shape of the first and sec-
ond outer peripheral edges 1030 and 1032 form uneven
edge surfaces that constitutes a turbulent boundary layer
inducement structure that causes turbulent air flow as
the bicycle rim 1012 rotates about the center rotational
axis A.

[0063] Referring now to Figure 20, a portion of a circu-
lar bicycle rim 1112 is illustrated in accordance with a
twelfth embodiment. The rim 1112 is attached to the hub
14 by the spokes 16 in the same manner as the rim 12
as seen in Figure 1. The rim 1112 has the same config-
uration as either the rim 12 or the rim 212, except for its
first and second outer peripheral edges 1130 and 1132.
In other words, the rim 1112 can be either a sew-up or
tubular tire rim as in Figures 1 to 5 (i.e., the rim 12) or a
clincher tire rim as in Figures 9 and 10 (i.e., the rim 212).
[0064] The only difference between the rim 1112 and
the rims 12 and 212 is first and second outer peripheral
edges 1130 and 1132. In view of the similarity between
this embodiment and the prior embodiments, the descrip-
tions of the parts of this embodiment that are identical to
the parts of the prior embodiments have been omitted
for the sake of brevity. In this embodiment, the first and
second outer peripheral edges 1130 and 1132 can be
either separate elements that are fixedly attached to at
least one of the rim body and the annular tire engagement
portion as in the rim 412 of Figure 13, or integrally formed
with the rest of the rim 1112 as a one-piece, unitary mem-
ber as in the rim 12 of Figures 1 to 5. In this embodiment,
the first and second outer peripheral edges 1130 and
1132 having a plurality of depressions 1142a and 1142b
with different radial heights (alternating large and small
depressions). In any event, the shape of the first and
second outer peripheral edges 1130 and 1132 form un-
even edge surfaces that constitutes a turbulent boundary
layer inducement structure that causes turbulent air flow
as the bicycle rim 1112 rotates about the center rotational
axis A.

[0065] Referring now to Figure 21, a portion of a circu-
lar bicycle rim 1212 is illustrated in accordance with a
thirteenth embodiment. The rim 1212 is attached to the
hub 14 by the spokes 16 in the same manner as the rim
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12 as seen in Figure 1. The rim 1212 has the same con-
figuration as either the rim 12 or the rim 212, except for
its first and second outer peripheral edges 1230 and
1232. In other words, the rim 1212 can be either a sew-up
or tubular tire rim as in Figures 1 to 5 (i.e., the rim 12) or
aclinchertirerim asin Figures 9and 10 (i.e., therim 212).
[0066] The only difference between the rim 1212 and
the rims 12 and 212 is first and second outer peripheral
edges 1230 and 1232. In view of the similarity between
thisembodiment and the priorembodiments, the descrip-
tions of the parts of this embodiment that are identical to
the parts of the prior embodiments have been omitted
for the sake of brevity. In this embodiment, the first and
second outer peripheral edges 1230 and 1232 can be
either separate elements that are fixedly attached to at
leastone of the rim body and the annular tire engagement
portion as in the rim 412 of Figure 13, or integrally formed
with the rest of the rim 1212 as a one-piece, unitary mem-
ber as in the rim 12 of Figures 1 to 5. In this embodiment,
the first and second outer peripheral edges 1030 and
1032 having a plurality of projections 1242a and 1242b
with different radial heights (alternating large and small
projections). In any event, the shape of the first and sec-
ond outer peripheral edges 1230 and 1232 form uneven
edge surfaces that constitutes a turbulent boundary layer
inducement structure that causes turbulent air flow as
the bicycle rim 1212 rotates about the center rotational
axis A.

[0067] Referring now to Figure 22, a portion of a circu-
lar bicycle rim 1312 is illustrated in accordance with a
fourteenth embodiment. The rim 1312 is attached to the
hub 14 by the spokes 16 in the same manner as the rim
12 as seen in Figure 1. The rim 1312 has the same con-
figuration as either the rim 12 or the rim 212, except for
its first and second outer peripheral edges 1330 and
1332. In other words, the rim 1312 can be either a sew-up
or tubular tire rim as in Figures 1 to 5 (i.e., the rim 12) or
aclinchertirerim asin Figures 9and 10 (i.e., therim 212).
[0068] The only difference between the rim 1312 and
the rims 12 and 212 is first and second outer peripheral
edges 1330 and 1332. In view of the similarity between
thisembodiment and the priorembodiments, the descrip-
tions of the parts of this embodiment that are identical to
the parts of the prior embodiments have been omitted
for the sake of brevity. In this embodiment, the first and
second outer peripheral edges 1330 and 1332 can be
either separate elements that are fixedly attached to at
leastone of the rim body and the annular tire engagement
portion as in the rim 412 of Figure 13, or integrally formed
with the rest of the rim 1312 as a one-piece, unitary mem-
ber as in the rim 12 of Figures 1 to 5. In this embodiment,
the first and second outer peripheral edges 1330 and
1332 having a plurality of projections 1342a and 1342b
with different radial heights (alternating large and small
projections). In any event, the shape of the first and sec-
ond outer peripheral edges 1330 and 1332 form uneven
edge surfaces that constitutes a turbulent boundary layer
inducement structure that causes turbulent air flow as
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the bicycle rim 1312 rotates about the center rotational
axis A.

[0069] Referring now to Figure 23, a portion of a circu-
lar bicycle rim 1412 is illustrated in accordance with a
fifteen embodiment. The rim 1412 is attached to the hub
14 by the spokes 16 in the same manner as the rim 12
as seen in Figure 1. The rim 1412 has the same config-
uration as either the rim 12 or the rim 212, except for its
first and second outer peripheral edges 1430 and 1432.
In other words, the rim 1412 can be either a sew-up or
tubular tire rim as in Figures 1 to 5 (i.e., the rim 12) or a
clincher tire rim as in Figures 9 and 10 (i.e., the rim 212).
[0070] The only difference between the rim 1412 and
the rims 12 and 212 is first and second outer peripheral
edges 1430 and 1432. In view of the similarity between
this embodiment and the prior embodiments, the descrip-
tions of the parts of this embodiment that are identical to
the parts of the prior embodiments have been omitted
for the sake of brevity. In this embodiment, the first and
second outer peripheral edges 1430 and 1432 can be
either separate elements that are fixedly attached to at
least one of the rim body and the annular tire engagement
portion as in the rim 412 of Figure 13, or integrally formed
with the rest of the rim 1412 as a one-piece, unitary mem-
ber as in the rim 12 of Figures 1 to 5. In this embodiment,
the first and second outer peripheral edges 1430 and
1432 having a plurality of projections 1442a and a plu-
rality of depressions 1442b that alternate around the rim.
In any event, the shape of the first and second outer
peripheral edges 1430 and 1432 form uneven edge sur-
faces that constitutes a turbulent boundary layer induce-
ment structure that causes turbulent air flow as the bicy-
cle rim 1412 rotates about the center rotational axis A.
[0071] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not
exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. The
foregoing also applies to words having similar meanings
such as the terms, "including", "having" and their deriv-
atives. Also, the terms "part," "section," "portion," "mem-
ber" or "element" when used in the singular can have the
dual meaning of a single part or a plurality of parts. The
term "circular" as used herein to describe the illustrated
bicycle rims does not require a perfect circle, but rather
only requires the bicycle rim have a shape that is sub-
stantially a circle such that the bicycle rim can be used
in its intend manner without substantially modifying its
overall shape. Accordingly, these terms, as utilized to
describe the bicycle rim should be interpreted relative to
a bicycle equipped with the bicycle rim as used in the
normal riding position. Finally, terms of degree such as
"substantially", "about" and "approximately" as used
herein mean a reasonable amount of deviation of the
modified term such that the end result is not significantly
changed.
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[0072] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. For example, the size,
shape, location or orientation of the various components
can be changed as needed and/or desired. Components
that are shown directly connected or contacting each oth-
er can have intermediate structures disposed between
them. The functions of one element can be performed
by two, and vice versa. The structures and functions of
one embodiment can be adopted in another embodiment.
It is not necessary for all advantages to be presentin a
particular embodiment at the same time. Every feature
which is unique from the prior art, alone or in combination
with other features, also should be considered a separate
description of further inventions by the applicant, includ-
ing the structural and/or functional concepts embodied
by such feature(s). Thus, the foregoing descriptions of
the embodiments according to the present invention are
provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims
and their equivalents.

Claims

1. A circular bicycle rim (12, 112, 212, 312, 412, 512,
612,712, 812, 912, 1012, 1112, 1312, 1412) com-
prising:

a rim body including a first annular side wall por-
tion (22, 122, 222, 322) and a second annular
side wall portion (24, 124, 224, 324);

an annular tire engagement portion (28, 128,
228, 328) extending between the first and sec-
ond annular side wall portions to engage a tire
thereon; and

first and second outer peripheral edges (30, 32;
130, 132; 230, 232; 330, 332; 430, 432; 530,
532; 630, 632; 730, 732; 830, 832; 930, 932;
1030, 1032; 1130, 1132; 1230, 1232; 1330,
1332; 1430, 1432) located between the rim body
and the annular tire engagement portion (28,
128, 228, 328), characterized in that each of
the first and second outer peripheral edges (30,
32; 130, 132; 230, 232; 330, 332; 430, 432; 530,
532; 630, 632; 730, 732; 830, 832; 930, 932;
1030, 1032; 1130, 1132; 1230, 1232; 1330,
1332; 1430, 1432) have an uneven edge surface
that repeatedly rises and falls with respect to a
radial direction of the bicycle rim (12, 112, 212,
312,412,512,612,712, 812,912, 1012, 1112,
1312, 1412).

2. Thecircularbicyclerim (12,112,212,312,412,512,
612,712,812,912,1012,1112,1312, 1412) accord-
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ing to claim 1, wherein

the rim body has an overall uniform cross sectional
profile that forms a circular loop around the center
rotational axis.

The circular bicycle rim (12,112,212, 312,412,512,
612,712,812,912,1012,1112, 1312, 1412) accord-
ing to any of the claims 1 or 2, wherein

the uneven edge surfaces are arranged such that
the first and second outer peripheral edges (30, 32;
130, 132; 230, 232; 330, 332; 430, 432; 530, 532;
630, 632; 730, 732; 830, 832; 930, 932; 1030, 1032;
1130, 1132; 1230, 1232; 1330, 1332; 1430, 1432)
are undulating between spoke attachment points of
the rim body.

The circular bicycle rim (12,112,212, 312,412,512,
612,712,812,912,1012,1112, 1312, 1412) accord-
ing to any of the claims 1 to 3, wherein

the uneven edge surfaces are defined by a plurality
of depressions (42; 1142a, 1142b; 1442b) and/or
projections (142; 1042a, 1042b; 1242a, 1242b;
1342a, 1342 b; 1442a) with respect to an outermost
periphery on the first and second outer peripheral
edges (30, 32; 130, 132; 230, 232; 330, 332; 430,
432; 530, 532; 630, 632; 730, 732; 830, 832; 930,
932; 1030, 1032; 1130, 1132; 1230, 1232; 1330,
1332; 1430, 1432).

The circular bicycle rim according to claim 4, wherein
the depressions (42; 1142a, 1142b; 1442b) and/or
projections (142; 1042a, 1042b; 1242a, 1242b;
1342a, 1342 b; 1442a) are equally spaced apart
about the first and second outer peripheral edges at
even intervals.

The circularbicycle rim according to any of the claims
4 or 5, wherein the depressions (42) or projections
(142), respectively, are all identical.

The circularbicycle rim according to any of the claims
4 to 6, wherein the depressions (42; 1142a, 1142b;
1442b) have concave surface curvatures.

The circular bicycle rim (412) according to any of the
claims 1to 7,

wherein

the first and second outer peripheral edges (430,
432) are formed of a different material than the rim
body and/or

wherein the first and second outer peripheral edges
(430, 432) are separate elements that are fixedly at-
tached to atleast one of the rim body and the annular
tire engagement portion.

The circular bicycle rim (12,112,212, 312,512,612,
712, 812, 912, 1012, 1112, 1212, 1312, 1412) ac-
cording to any of the claims 1 to 7, wherein
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the first and second outer peripheral edges (30, 32;
130, 132; 230, 232; 330, 332; 530, 532; 630, 632;
730, 732; 830, 832; 930, 932; 1030, 1032; 1130,
1132; 1230, 1232; 1330, 1332; 1430, 1432) are in-
tegrally formed with the rim body and the annular tire
engagement portion as a one-piece, unitary mem-
ber.

The circular bicycle rim (12, 112,212, 312,412, 512,
612,712,812,912,1012,1112, 1312, 1412) accord-
ing to any of the claims 1 to 9, wherein

the annular tire engagement portion (28, 128, 228,
328) has a tubular tire engagement surface.

The circular bicycle rim (212, 312) according to any
of the claims 1 to 11, wherein

the annular tire engagement portion (228, 328) has
aclincher tire engagement surface with first and sec-
ond opposed retaining (241, 243; 341, 343) ridges
on the first and second outer peripheral edges (230,
232; 330, 332), respectively, that partially define first
and second tire bead receiving grooves (245, 247,
345, 347).

The circular bicycle rim according to claim 11, where-
in

the uneven edge surfaces are defined by a plurality
of depressions (242) and/or projections (342) with
respect to an outermost periphery of the first and
second outer peripheral edges (230, 232; 330, 332),
with the depressions (242) and/or projections, re-
spectively, being located radially outward of the first
and second tire bead receiving grooves (245, 247,
345, 347).

The circular bicycle rim (12, 112,212, 312,412, 512,
612,712,812,912,1012,1112,1312, 1412) accord-
ing to any of the claims 1 to 12, wherein

the first and second annular side wall portions (22,
24; 122, 124; 222, 224; 322, 324) are connected to
form an annular interior space.

A bicycle wheel (10) comprising:

a hub (14) having a center rotational axis;

a connecting structure connected to the hub
(14); and

a circular bicycle rim (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312,
1412) as defined in any of the preceding claims
wherein the circular bicycle rim is connected to
the connecting structure.

Patentanspriiche

1.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512,612,712, 812, 912, 1012, 1112, 1312, 1412),
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umfassend:

einen Felgenkdrper, der einen ersten ringférmi-
gen Seitenwandteil (22, 122, 222, 322) und ei-
nen zweiten ringférmigen Seitenwandteil (24,
124, 224, 324) aufweist;

einen ringférmigen Reifeneingriffsteil (28, 128,
228, 328), der sich zwischen dem ersten und
dem zweiten ringférmigen Seitenwandteil er-
streckt, um mit einem Reifen auf ihm in Eingriff
zu kommen; und

einen ersten und einen zweiten aulRen umlau-
fenden Rand (30, 32; 130, 132; 230, 232; 330,
332; 430, 432; 530, 532; 630, 632; 730, 732;
830, 832; 930, 932; 1030, 1032; 1130, 1132;
1230, 1232; 1330, 1332; 1430, 1432), die zwi-
schen dem Felgenkdrper und dem ringférmigen
Reifeneingriffsteil (28, 128, 228, 328) angeord-
net sind, dadurch gekennzeichnet, dass der
erste und der zweite auRen umlaufende Rand
(30, 32; 130, 132; 230, 232; 330, 332; 430, 432;
530, 532; 630, 632; 730, 732; 830, 832; 930,
932; 1030, 1032; 1130, 1132; 1230, 1232; 1330,
1332; 1430, 1432) jeweils eine unebene
Randoberflache hat, die wiederholt beziiglich ei-
nerradialen Richtung der Fahrradfelge (12,112,
212, 312, 412, 512, 612, 712, 812, 912, 1012,
1112, 1312, 1412) ansteigt und abfallt.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
geman Anspruch 1, wobei

der Felgenkérper insgesamt ein gleichmaRiges
Querschnittsprofil hat, das um die mittige Drehachse
einen kreisférmigen Ring bildet.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
gemal einem der Anspriiche 1 oder 2, wobei

die unebenen Randoberflachen so angeordnet sind,
dass der erste und der zweite auRen umlaufende
Rand (30, 32; 130, 132; 230, 232; 330, 332; 430,
432; 530, 532; 630, 632; 730, 732; 830, 832; 930,
932; 1030, 1032; 1130, 1132; 1230, 1232; 1330,
1332; 1430, 1432) zwischen Speichenbefestigungs-
punkten des Felgenkdrpers wellenférmig verlaufen.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
gemal einem der Anspriiche 1 bis 3, wobei

die unebenen Randoberflachen durch eine Vielzahl
von Vertiefungen (42; 1142a, 1142b; 1442b) und/
oder Erhebungen (142; 1042a, 1042b; 1242a,
1242b; 1342a, 1342b; 1442a) beziglich eines au-
Rersten Rands auf dem ersten und dem zweiten au-
Ren umlaufenden Rand (30, 32; 130, 132; 230, 232;
330, 332; 430, 432; 530, 532; 630, 632; 730, 732;
830, 832; 930, 932; 1030, 1032; 1130, 1132; 1230,
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1232; 1330, 1332; 1430, 1432) definiert sind.

Kreisférmige Fahrradfelge gemafl Anspruch 4, wo-
bei

die Vertiefungen (42; 1142a, 1142b; 1442b) und/
oder Erhebungen (142; 1042a, 1042b; 1242a,
1242b; 1342a, 1342b; 1442a) auf dem ersten und
dem zweiten auRen umlaufenden Rand in gleichma-
Rigen Abstanden angeordnet sind.

Kreisférmige Fahrradfelge gemalR einem der An-
spriiche 4 oder 5, wobei die Vertiefungen (42) oder
Erhebungen (142) jeweils alle identisch sind.

Kreisférmige Fahrradfelge gemalR einem der An-
spriche 4 bis 6, wobei die Vertiefungen (42; 1142a,
1142b; 1442b) konkave Oberflachenkrimmungen
aufweisen.

Kreisférmige Fahrradfelge (412) gemal einem der
Anspriche 1 bis 7, wobei

der erste und der zweite auflen umlaufende Rand
(430, 432) aus einem anderen Werkstoff als der Fel-
genkorper hergestellt sind und/oder

wobei der erste und der zweite auRen umlaufende
Rand (430, 432) getrennte Elemente sind, die min-
destens mit dem Felgenkérper oder dem ringférmi-
gen Reifeneingriffsteil fest verbunden sind.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1212, 1312,
1412) gemaR einem der Anspriche 1 bis 7, wobei
der erste und der zweite aufen umlaufende Rand
(30, 32; 130, 132; 230, 232; 330, 332; 530, 532; 630,
632; 730, 732; 830, 832;930, 932; 1030, 1032; 1130,
1132; 1230, 1232; 1330, 1332; 1430, 1432) mit dem
Felgenkdrper und dem ringférmigen Reifeneingriffs-
teil als ein einstiickiges integrales Element untrenn-
bar ausgebildet sind.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
gemal einem der Anspriiche 1 bis 9, wobei

der ringférmige Reifeneingriffsteil (28, 128, 228,
328) eine rohrférmige Reifeneingriffsoberflache hat.

Kreisférmige Fahrradfelge (212, 312) gemaf einem
der Anspriiche 1 bis 11, wobei

der ringférmige Reifeneingriffsteil (228, 328) eine
Drahtreifeneingriffsoberflache mit einem ersten und
einem zweiten gegenuberliegenden Haltegrat (241,
243; 341, 343) jeweils entsprechend auf dem ersten
und dem zweiten auRen umlaufenden Rand (230,
232; 330, 332) aufweist, die teilweise eine erste und
eine zweite Reifenwulstaufnahmerille (245, 247;
345, 347) definieren.

Kreisférmige Fahrradfelge gemaf Anspruch 11, wo-
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bei

die unebenen Randoberflachen von einer Vielzahl
von Vertiefungen (242) und/oder Erhebungen (342)
bezlglich einem auRersten Rand des ersten und des
zweiten auflen umlaufenden Rands (230, 232; 330,
332) definiert sind, wobei die Vertiefungen (242) und/
oder Erhebungen jeweils radial auRerhalb der ersten
und der zweiten Reifenwulstaufnahmerillen (245,
247; 345, 347) angeordnet sind.

Kreisférmige Fahrradfelge (12, 112, 212, 312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
gemal einem der Anspriiche 1 bis 12, wobei

der erste und der zweite ringférmige Seitenwandteil
(22, 24; 122, 124; 222, 224; 322, 324) zum Bilden
eines ringférmigen Innenraums verbunden sind.

Fahrradrad (10), umfassend:

eine Nabe (14), die eine mittige Drehachse hat;
eine Verbindungsstruktur, die mit der Nabe (14)
verbunden ist;

und

eine kreisférmige Fahrradfelge (12, 112, 212,
312,412,512,612,712, 812,912, 1012, 1112,
1312, 1412) gemal einem der vorhergehenden
Anspriiche, wobei die kreisformige Fahrradfel-
ge mit der Verbindungsstruktur verbunden ist.

Revendications

1.

Jante de bicyclette circulaire (12, 112,212,312,412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
comprenant :

un corps de jante comportant une premiére par-
tie de paroilatérale annulaire (22,122,222, 322)
et une seconde partie de paroilatérale annulaire
(24, 124, 224, 324) ;

une partie de réception d’'un pneu annulaire (28,
128, 228, 328) s’étendant entre la premiére par-
tie de paroi latérale annulaire et la seconde par-
tie de paroilatérale annulaire pour permettre I'in-
troduction d’un pneu sur celle-ci ; et

des premier et second bords périphériques ex-
ternes (30, 32; 130, 132; 230, 232; 330, 332;
430, 432; 530, 532; 630, 632; 730, 732; 830,
832; 930, 932; 1030, 1032; 1130, 1132; 1230,
1232; 1330, 1332; 1430, 1432) positionnés en-
tre le corps de jante et la partie de réception d’'un
pneu annulaire (28, 128, 228, 328), caractérisé
en ce que le premier et le second bord périphé-
rique externe (30, 32; 130, 132 ; 230, 232 ; 330,
332,430,432 ;530,532 ;630,632;730,732;
830, 832 ;930,932 ; 1030, 1032 ; 1130, 1132 ;
1230, 1232 ; 1330, 1332 ; 1430, 1432) ont cha-
cun une surface irréguliere définissant des
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hauts et des bas répétitifs par rapport a la direc-
tion radiale de la jante de la bicyclette (12, 112,
212, 312, 412, 512, 612, 712, 812, 912, 1012,
1112, 1312, 1412).

Jante de bicyclette circulaire (12,112,212,312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
conforme a la revendication 1, dans laquelle

le corps de jante a une section de profil essentielle-
ment uniforme formant une boucle circulaire autour
de I'axe de rotation central.

Jante de bicyclette circulaire (12,112,212,312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
conforme a l'une des revendications 1 et 2, dans
laquelle

les surfaces de bord irrégulieres sont réalisées de
sorte que le premier et le second bord périphérique
externe (30, 32; 130, 132 ; 230, 232; 330, 332;
430,432 ;530,532 ;630,632 ;730,732 ;830,832 ;
930, 932; 1030, 1032 ; 1130, 1132 ; 1230, 1232;
1330, 1332 ; 1430, 1432) présentent des ondula-
tions entre les points de fixation des rayons du corps
de jante.

Jante de bicyclette circulaire (12,112,212,312, 412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
conforme a 'une des revendications 1 a 3, dans la-
quelle

les surfaces de bord irréguliéres sont définies par un
ensemble de creux (42 ; 1142a, 1142b, 1442b) et/ou
de bosses (142 ; 1042a, 1042b; 1242a, 1242b;
1342a, 1342b ; 1442a) par rapport a la périphérie la
plus externe du premier et du second bord périphé-
rique externe (30, 32; 130, 132; 230, 232 ; 330,
332,430,432 ;530,532 ;630,632 ;730,732 ; 830,
832; 930, 932; 1030, 1032 ; 1130, 1132 ; 1230,
1232 ; 1330, 1332 ; 1430, 1432).

Jante de bicyclette circulaire conforme a la revendi-
cation 4, dans laquelle

les creux (42 ; 1142a, 1142b ; 1442b) et/ou les bos-
ses (142 ; 1042a, 1042b ; 1242a, 1242b ; 1342a,
1342b ; 1442a) sont également espacés autour du
premier et du second bord périphérique externe a
intervalles réguliers.

Jante de bicyclette circulaire conforme a l'une des
revendications 4 et 5, dans laquelle

les creux (42) ou les bosses (142) sont respective-
ment tous identiques.

Jante de bicyclette circulaire conforme a l'une des
revendications 4 a 6, dans laquelle

les creux (42 ; 1142a, 1142b ; 1442b) ont des cour-
bures de surface concaves.

Jante de bicyclette circulaire (412) conforme a l'une
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des revendications 1 a 7, dans laquelle

le premier et le second bord périphérique externe
(430,432) sont réalisés en un matériau différent de
celui du corps de jante et/ou

le premier et le second bord périphérique externe
(430, 432) sont des éléments séparés qui sont fixés
au corps de jante, et/ou a la partie de réception d’'un
pneu annulaire.

Jante de bicyclette circulaire (12, 112,212,312,512,
612,712, 812,912, 1012, 1112, 1212, 1312, 1412)
conforme a l'une des revendications 1 a 7, dans la-
quelle

le premier et le second bord périphérique externe
(30, 32; 130, 132 ; 230, 232 ; 330, 332 ; 530, 532 ;
630, 632; 730, 732 ; 830, 832; 930, 932 ; 1030,
1032;1130, 1132 ; 1230, 1232 ; 1330, 1332 ; 1430,
1432) sont formés intégralement avec le corps de
jante et la partie de réception d’un pneu annulaire
sous la forme d’'un élément unitaire réalisé en une
seule piece.

Jante de bicyclette circulaire (12, 112,212,312,412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
conforme a l'une des revendications 1 a 9, dans la-
quelle

la partie de réception d’'un pneu annulaire (28, 128,
228, 328) a une surface de réception d’un pneu tu-
bulaire.

Jante de bicyclette circulaire (212, 312) conforme a
I'une des revendications 1 a 10, dans laquelle

la partie de réception d’'un pneu annulaire (228, 328)
a une surface de réception d’un pneu a talon munie
de premiére et seconde arétes de retenue opposées
(241, 243 ; 341, 343) respectivement situées sur le
premier et le second bord périphérique externe (230,
232 ; 330, 332) et définissant partiellement des pre-
miére et seconde rainures de réception d’un collier
de pneu (245, 247; 345, 347).

Jante de bicyclette circulaire conforme a la revendi-
cation 11, dans laquelle

les surfaces de bord irréguliéres sont définies par
plusieurs creux (242) et/ou bosses (342) par rapport
a la périphérie la plus externe du premier et du se-
cond bord périphérique externe (230, 232 ; 330,
332), ces creux (242) et/ou bosses étant respective-
ment situés radialement a I'extérieur de la premiére
et de la seconde rainure de réception d’un collier de
pneu (245, 247 ; 345, 347).

Jante de bicyclette circulaire (12, 112,212,312,412,
512, 612, 712, 812, 912, 1012, 1112, 1312, 1412)
conforme a l'une des revendications 1 a 12, dans
laquelle

les premiére et seconde parties de paroi latérale an-
nulaire (22, 24 ; 122, 124 ; 222, 224 ; 322, 324) sont
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reliées pour former un espace intérieur annulaire.
14. Roue de bicyclette (10) comprenant :

un moyeu (14) ayant un axe de rotation central,
une structure de liaison reliée a ce moyeu (14),
et

une jante de bicyclette circulaire (12, 112, 212,
312, 412,512,612, 712,812,912, 1012, 1112,
1312, 1412) conforme a l'une des revendica-
tions précédentes, cette jante de bicyclette cir-
culaire étant reliée a la structure de liaison.
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